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Description 

The present invention relates to a corrosion inhibiting conductive coating which provides EMl/RFI shielding and 
prevents corrosion when applied to conductive substrates. 

s When dissimilar metal and/or conductive composite substrates are joined together in the presence of an electrolyte, 

a galvanic potential is established at the interface between the substrates. If this assembly is exposed to the environ- 
ment, particularly under severe conditions such as salt fog or salt fog containing a high concentration of SC^, corrosion 
of the least noble of the substrates will occur, causing failure of the assembly. Mechanisms other than the establishment 
of galvanic potentials, e.g. crevice corrosion, may also cause corrosion and eventual failure of the part. In these cases 

10 one or all of the exposed materials in the assembly may corrode. 

Thus, it has long been an object, especially among manufacturers of aircraft mainframes, ships, telecommunication 
equipment and other such equipment which is to be exposed to the environment, to prevent corrosion at these inter- 
faces. 

Further, it is often necessary to provide EMl/RFI shielding to the equipment described above, as aircraft, ships, 
is etc, frequently utilize electronic systems which either radiate or are susceptible to electromagnetic or radio frequency 
interference (EMl/RFI). 

Various methods have been attempted to achieve one or both of these objectives. Conventional shielding gaskets 
have been used in these applications to provide EMl/RFI shielding. These gaskets generally provide satisfactory shield- 
ing, but do not address the problem of corrosion. In fact, when the metal filler or mesh in the shielding gasket is different 
20 from either of the substrates a galvanic potential is established across all three elements, often causing the gasket 
itself, and eventually the entire assembly, to corrode. 

Coatings comprising polymers and nickel filler have been applied to the substrates in an attempt to improve shield- 
ing and reduce corrosion. This approach is capable of providing acceptable shielding effectiveness of the assembly, 
but under conditions in which the coating remains conductive it has little or no effect on corrosion protection. 
25 some success in preventing corrosion has been obtained by sealing the interface with polythioether or polysulfide 

sealants containing chromate corrosion inhibitors. However, it is difficult to handle and to dilute these systems enough 
to use them as sprayable coatings, which are generally preferred for their ease of application. Further, they do not 
exhibit good thermal stability and become brittle over time. 

EP-A-1 70 063 describes copper-containing coating compositions which comprise copper powder, a coating binder 
30 resin and an antioxidant selected from certain specific salicyloyl-substituted triazoles and alkyl or allyl trithiophosphites. 

EP-A-300 453 describes similar compositions which comprise, as antioxidant certain salicylic acid derivatives. The 
compositions are stated to be an improvement on those of EP-A-1 70 063 in terms of initial conductivity and long-term 
stability. 

Thus it is desired to provide a coating which will resist the corrosion of conductive substrates, even in severe 
35 environments, while maintaining good EMl/RFI shielding. It is further desired to provide such a coating without the use 
of hazardous chromates. 

The present invention is directed to a corrosion inhibiting EMl/RFI shielding coating composition. More particularly, 
the invention is directed to a corrosion inhibiting conductive coating comprising a fluorinated polyurethane resin which 
comprises a first polymer selected from the group consisting of isocyanates and isocyanate terminated prepolymers, 

40 and a fluorinated second polymer selected from the group consisting of polymers having an amine functionality, poly- 
mers having a hydroxyl functionality, polymers having both amine and hydroxyl functionalities, and mixtures thereof; 
a stabilized conductive filler; and an azole selected from aromatic triazoles, imidazoles and thiazoles. 

In one embodiment of the invention the corrosion inhibiting coating comprises a polyurethane resin comprising a 
first polymer selected from the group consisting of isocyanates and isocyanate terminated castor oil prepolymers, and 

4$ a second polymer selected from the group consisting of polyether polyols, polythiols and polyamines; a stabilized 
copper powder; and a triazole selected from the group consisting of alkyl substituted aromatic triazoles and other 
triazoles. 

In a preferred embodiment the coating comprises from about 10 to 50 weight percent fluorinated polyurethane, 
from about 30 to 80 weight percent stabilized conductive filler, and from about 0.1 to 3 weight percent aromatic triazole, 

50 based on the total solids in the coating composition. It is also preferred that the weight ratio of the first to second 
polymer be from about 1 :2 to 1 :6, and that the stabilized conductive filler be a stabilized copper powder. 

In its method aspects, the present invention is directed to a method of coating conductive substrates to prevent 
corrosion when these substrates are exposed to harsh environments, e.g. in naval and aerospace applications, while 
maintaining good EMl/RFI shielding. This method comprises the steps of a) providing a corrosion inhibiting conductive 

55 coating comprising a polyurethane resin which comprises a first polymer selected from the group consisting of isocy- 
anates and isocyanate terminated prepolymers, and a fluorinated second polymer selected from the group consisting 
of polymers having an amine functionality and polymers having a hydroxyl functionality; a stabilized conductive filler; 
and an aromatic triazole; and b) applying the corrosion inhibiting coating to a conductive substrate. The method may 
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further comprise the additional step of curing the coating. The coating may be cured for at least 15 minutes, and 
preferably 30 minutes at 1 21 °C (250°F), or at least 5 days, and preferably 7 days at ambient temperature. 

The present invention further provides a substrate coated with a coating according to the invention. The coated 
substrate may be bonded to a second substrate or a gasket to form an assembled part and exposed to severe envi- 

s ronments such as salt fog with minimal corrosion of the part. 

The present invention relates to a corrosion inhibiting coating comprising a fluorinated polyurethane resin, a sta- 
bilized conductive filler, and an aromatic triazole. It has been found that this combination unexpectedly provides ex- 
cellent corrosion resistance to a variety of conductive substrates, even under severe conditions such as long term 
exposure to salt fog, salt fog containing a high concentration of S0 2 , etc. 

10 The coating of the invention is generally provided as a two component system, with the hydroxy or amine functional 

second polymer (part A), and the isocyanate terminated first polymer (part B) being stored separately until the time of 
use. Generally, the stabilized conductive filler, aromatic triazole, end any other optional ingredients are incorporated 
in part A. Part A and part B, when stored separately, are generally shelf stable for at least 6 months at ambient tem- 
perature. When the two components are mixed, the mixture will begin to increase in viscosity as it croaslinks until it 

75 eventually gels. The time during which the mixture is of a workable viscosity, i.e. the pot life of the coating, will vary 
depending upon the hydroxy I number of the second polymer, the batch size, the solids level of the composition, and 
any optional accelerators, diluents or inhibitors present in the coating composition. The pot life will generally be from 
about 15 minutes to about 1 hour. After the coating is applied to a substrate, chain extension and/or cross-linking will 
continue, but at slower rate since the coating is now present in a thin film and the exothermic cure reaction is unable 

20 to generate as much heat as when the mixture was present in a large mass. Thus the cure time of an unaccelerated 
coating composition in a thin film will generally be at least 5 days, and usually 7 days at ambient temperature. If a faster 
cure is desired the coating may be heat cured. In this case, it is preferred that the coating be cured for at least 15 
minutes, and preferably 30 minutes at about 121°C (250° F). It is particularly preferred that the coating be allowed to 
dry for approximately 30 minutes at ambient temperature before heat curing. The rate of cure may also be accelerated 

25 by the addition of optional accelerators such as metallic catalysts, e.g. dibutyltin dilaurate, although the addition of an 
accelerator will also tend to shorten the pot life of the mixture. 

Many combinations of hydroxy or amine functional and isocyanate-functional polymers may be successfully used 
in the present invention to form the reacted polyurethane. ft is generally preferred that the polyurethane be hydrophobic. 
It is also preferred that the second polymer be selected from the group consisting of polyether polyols and polyether 

30 amines. The preferred molecular weight and hydroxyl number of the second polymer will vary based on the require- 
ments of the given application; the higher the hydroxyl number, the better the adhesion and chemical resistance of the 
coating, but the shorter its pot life. Additionally, the higher the molecular weight of the second polymer, the better the 
chemical resistance of the coating. For most applications, a molecular weight of from 2000 to 150,000 and hydroxyl 
number of from 25 to 100 are preferred. It is also generally preferred that the hydroxyl or amine functionality be greater 

35 than 1 . Particularly preferred polymers are fluoroolefin vinyl ethers, such as those commercially available from I.C.I. 
Americas. Inc. under the tradename LUMIFLON®. These polymers generally have a molecular weight of from about 
4000 to 150,000 and a fluorine content of from 25% to 30%. A particularly preferred polyether amine is polytetrame- 
thyleneozide-di-p-aminobenzoate, commercially available from Polaroid Corp. under the tradename POLYAMINE® 
1000. Polythiols which may be used in the invention include polyether/thioether polyols. 

40 Most isocyanate resins and isocyanate terminated prepolymers may be used in the invention. Methylene diisocy- 

anate and reaction products thereof with castor oil are generally preferred. Particularly preferred is a methylene diiso- 
cyanate terminated castor oil prepolymer which is commercially available from Aceto Chemical under the tradename 
URIC 2023. This polymer is preferred because the castor oil is a high purity grade and provides an excellent coating. 
The term "stabilized conductive filler" as used herein refers to any electrically conductive filler which has been 

45 treated such that the surfaces of the filler particles are protected from oxidation and the filler remains electrically con- 
ductive after such treatment. These stabilized fillers, when used in the coating compositions of the invention, have 
beenfoundto greattyincrease the resistanceof the coated stibsl rates to corrosion; especially durlngtongter^^ 
to salt fog or heat, while maintaining sufficient electrical conductivity to provide EM l/RFI shielding. Such stabilized fillers 
may be obtained by purchasing them in prestablized form from a manufacturer of stabilized fillers, or by purchasing 

50 unstablilized conductive fillers and trealing them to prevent surface oxidation of the particles. A preferred prestabilized 
filler for use in the invention is a stabilized copper powder, which is commercially available in prestablized form from 
Fujikura Kasei of Japan under the tradename Fujikura® CP-1 0. This prestabilized filler is a silver plated copper powder 
produced by a substitution plating process. This process is described in detail in Japanese Patent No. 53/1 34759, and 
comprises coating copper powder with silver metal using a silver complex salt solution comprising from 3 to 30 weight 

55 percent silver nitrate, from 15 to 70 weight percent ammonium bicarbonate, and from 23 to 75 weight percent trisodium 
ethylenediaminetetraacetic acid. The ratio of silver to copper in the final product is generally from 5:95 to 50:50, and 
preferably from 10:90 to 30:70. Other prestabilized fillers may also be used in the invention. If it is desired by the user 
to stabilize the filler this may be accomplished by coating the surface of the filler particles with a material which will 
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inhibit oxidation of the particle, generally a noble metal such as gold or silver or a fatty acid. The filler may be coated 
by mixing or milling the filler with a silver salt and/or a fatty acid, preferably for a period of time adequate to coat 
substantially all of the filler particles. A method of treating fillers with fatty acids is disclosed in U.S. patent No. 4,781 ,980, 
the disclosure of which is incorporated herein by reference. Fillers which may be stabilized include, but are not limited 

5 to copper, nickel, silver plated metals, nickel-graphite fibers and combinations thereof. 

Aromatic triazoles are known in the art as organic corrosion inhibitors, and are believed to directly bond to metal 
surfaces to produce inhibiting complexes. However, when used in conventional conductive coating systems they do 
not provide adequate corrosion protection in long term salt fog exposure. However, for reasons unknown to the inventor, 
in the coating of the invention, in combination with a polyurethane and a stabilized metal filler, the aromatic triazole 

10 provides excellent corrosion resistance during prolonged salt fog exposures of greater than 1000 hours on Al 3000 
series alloys. In the coating of the invention, any azole may be used, preferably an aromatic triazole, an imidazole, or 
a thiazole, and most preferably an alkyl substituted aromatic triazole, e.g. tolytriazole and benzotriazole. These chem- 
icals are readily available commercially. A particularly preferred triazole is a proprietary material available from PMC 
Specialties Group under the tradename COBRATEC® 205. Generally triazoles are acidic, and thus at higher levels 

is the triazole may alter the cure characteristics of the composition, slightly reducing the chemical resistance of the cured 
coating. For optimal cure characteristics, in applications where high chemical resistance is required, a neutral or alkaline 
azole, such as 2,5-(aminopentyl)-benzimidazole (commercially available from Mobay Chemical, under the tradename 
Preventol Trial Products C.T-3) may be used instead of the triazole component of the coating composition. 

Additionally, the coating of the invention may further optionally comprise a chromate salt. This additional additive 

^0 is preferred in applications where the coating is to be applied to a metal and exposed to mechanical abuse which may 
cause scratching of the coating. It has been found that the addition of chromates to the coating enables the cured 
coating to "self-hear when it is scratched, thereby improving the integrity of the coating and the protection of the 
underlying metal surface. This property is generally not required when the coating is to be used on a non-metal (e.g. 
composite) substrate. A preferred chromate salt is zinc chromate, and it is generally preferred that the chromate be 

2S present in the composition at a level of from about 0.01 to about 15 weight percent based on the total solids in the 
coating composition. It is generally convenient to add the chromate to the composition by first milling it with a portion 
of the second polymer and then adding it to part A of the composition. 

Optionally, the coating composition may further comprise such conventional additives as surfactants, accelerators, 
inhibitors, diluents and active solvents, in amounts which do not deleteriously effect the properties of the coating. In 

30 the case of solvents, different solvents may be used depending on whether the coating is to be sprayed, brushed, etc., 
e.g. if a higher solids coating is desired for brush application it may be advantageous to use a low vapor pressure 
solvent such as a di-methyl ester mixture, e.g. a mixture of dimethyl succinate, dimethyl glutarate and dimethyl adipate 
to oxtend the pot life of the composition. A particularly preferred dimethyl ester mixture comprises about 25% dimethyl 
succinate, about 55% dimethyl glutarate, and about 20% dimethyl adipate. The amount of solvent present in the com- 

35 position will depend on the particular solvent used, and the desired viscosity of the coating. If a low v.o.c. (volatile 
organic compound) coating is desired, it is generally necessary to brush-apply the coating, so that a lower level of 
solvent may be used, e.g. the ratio of solids to solvent may be from about 50:50 to 40:60. 

In a preferred embodiment of the invention the polyurethane resin is present in an amount of from about 10 to 50 
weight percent of the composition, and the first and second polymers are present in a weight ratio of from about 1:2 

40 to 1 :6; the stabilized conductive filler is present in an amount of from about 30 to 80 weight percent of the composition; 
and the azole is present in an amount of from about 0.1 to 3 weight percent of the composition, based on the total 
solids in the coating composition. Particularly preferred levels are from 10 to 25 weight percent of the polyurethane, 
from 40 to 70 weight percent of the filler, and from 0.5 to 1 .75 percent of the triazole. A weight ratio of 1 :3.2 of the first 
to second polymer is particularly preferred. Unless otherwise specified, all weight percents given herein are based on 

45 the total weight of solids in the coating composition. 

The present invention is further directed to a method of inhibiting corrosion of substrates while maintaining EMI/RFl 
shielding comprising the steps ota) providing a corrosion inhibiting conductive coating according to theinvention and 
b) applying the corrosion inhibiting coating to a substrate. This method may further comprise the step of c) curing the 
coating. The coating may be cured as described hereinabove, either at room temperature or by heating the substrate. 

so It is preferred that prior to heat curing the coating be allowed to dry for approximately 30 minutes at ambient temperature. 
The coating may be applied to the substrate by doctor blade, brushing, spraying, and other conventional coating tech- 
niques. Spraying is generally preferred for convenience. 

The coating of the invention may be used on any solid substrate, e.g. metals such as aluminum or steel, and 
composites such as metal filled, glass or carbon filled, or other polymer composites. 

55 The invention further provides a substrate which is covered with a coating of the invention. The substrate may be 

bonded to a second substrate or a gasket, forming an assembled part, and exposed to severe environments such as 
salt fog with minimal corrosion of the part. For purposes of EMI/RFl shielding, the substrates and gasket generally are 
electrically conductive. 
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The following examples are illustrative of preferred embodiments of the invention and not of limiting effect. Other 
variations and modifications of the invention may be practiced by those skilled in the art without departing from the 
spirit and scope of the invention. 

5 Example 1 

A corrosion inhibiting conductive coating of the invention was prepared using the formulation shown in Table 1. 
Part A was prepared by first mixing the xylene and the propylene glycol monomethyl ether acetate solvents, then 
dissolving the tolytriazole in this solvent mixture, which mixture serves both as a solvent for the triazole powder and a 

10 diluent to reduce the viscosity of the coating. Then the stabilized copper powder (Fujikura® CP-10) was added to the 
triazole solution and mixed well. A conventional fluorocarbon surfactant (FC-430, commercially available from Minne- 
sota Mining and Manufacturing) was then added and mixed. Then a 50% solution of a fluoroolefin vinyl ether polymer 
in xylene (LUMI FLON<8>601 ) was added, and the batch was again mized. 

2.8 parts of part B, which comprised a methylene diisocyanate terminated castor oil prepotymer (URIC 2023) were 

'5 then added to 97.2 parts of part A and mixed well. The resulting coating was spray coated on aluminum AL 35, (3000 
alloy series), dried 15 minutes at ambient temperature, then cured for 30 minutes at 121°C (250°F), and tested, with 
results as shown in Table 2. The viscosity of the mixed coating composition doubled in approximately 45 minutes, 
which was considered to be the pot life of the mixture. The coated substrate was tack free, according to ASTM-D-1650, 
after 15 minutes at ambient temperature. 

20 The data of Table 2 shows that the coating has excellent initial properties, and retains these properties for up to 

1000 hours of salt fog exposure. Particularly importantly, a conductive interface having over 80 dB of EMI attenuation 
is maintained during the 1 000 hour salt fog test. Additionally, no corrosion of the substrate was observed after the 1 000 
hour salt fog test. 

25 



30 



35 



40 



45 



50 



55 



5 



EP 0 437 979 B1 



70 



75 



20 



25 



30 



35 



40 



1 



© a 



n cd 

I I 



o 



N £ • W £ 

X « X 

«4 5 e w e 

« © u © 

m h « * ^ in 



• 



i 
I 



v 



p4 M 



e g 



o o «h ~< <*> 



e 



-too© 
e « » o 

H H N Ift 



2 



•t « 



in- 


in- 


1 

6 


in- 


o 


S 


e 


o 



3 



41 « * M 



0 



fc! e w * 
w4 E S « w 5 

— o * © a a 



5 * 



I 10 

m u 



8 B 

W ta 
& IN 

n 



*# e 
m 



I 

8 



3 

41 



TABLE 1 



Part A 


Component 


Parts by Weight 


Xylene 


40.39 


Propylene glycol monomethyl ether acetate 


, 10.23 


Tolytriazole 


0.54 


Stabilized copper powder 


27.20 


Ruorocarbon surfactant 


0.06 


Fluoroolefin vinyl ether* 


18.76 



*50% solution in xylene 



Continuation of the Table on the next page 
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TABLE 1 (continued) 



PartB 


Component 


Parts by Weight 


Methylene diisocyanate terminated castor oil prepolymer 


2.8t ; 



EXAMPLE 2 

to A corrosion inhibiting coating according to another embodiment of the invention was prepared according to Ex- 

ample 1, except that the tolytriazole was replaced with the same amount of a proprietary triazole available from PMC 
Specialties Group under the tradename COBRATEC® 205. The coating was tested as described in Example 1 , with 
results as shown in Table 3. 

The data of Table 3 shows that this coating also has excellent initial properties, and retains these properties during 
js prolonged exposure to salt tog. 



TABLE 3 



Gardner Impact ! 


Surface Conductivity* (ohms/square) 




initial 








Direct 


80 in-lbs 


Initial 


0.054 


Reverse 


80 in-!bs 


168 hr sait fog** 


0.081 






366 hr salt fog** 


0.12 






504 hr salt fog** 


0.12 


Adhesion (ASTM-D-3359) 






Initial 


5B (pass) 







*Per Quality Control Test Procedure #95-40-51 04 available upon request from Chomerics, Inc. 



''Salt Fog Test ASTM-B-11 7 



EXAMPLE 3 

A corrosion inhibiting coating was prepared according to Example 2, with the further addition of 5 weight percent 
zinc chromate, based on the total solids of the coating. 

This coating (Sample 1) was then applied to AL 2024-ciass III (aluminum 2000 series) and tested using the pro- 
cedures described in Example 1 , with each test being conducted on two specimens. One specimen was tested as 
coated, while the coating on the other specimen was scratched before initial testing and subsequent exposure to salt 
fog. The coating of Example 2 (Sample 2) was then tested both as coated and scratched, using identical procedures. 
The results of this testing are shown in Table 4. 



TABLE 4 



Surface Conductivity* (ohms/square) 




As Coated 


Scratched 


Sample 1 


initial 


0.021 


0.021 


120 hr salt fog** 


0.042 


0.039 


288 hr salt fog** 


0.048 


0.056 



*Per Quality Control Test Procedure #95-40-51 04 available upon request from Chomerica, Ino. 



"SallFogTestASTM-B-n7 

Continuation of the Table on the next page 
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TABLE 4 (continued) 



Surface Conductivity* (ohms/square) 




As Coated 


Scratched 


Sample 2 






Initial 


0.054 


0.052 


168 hr salt fog** 


0.081 


1.42 


336 hr salt fog** 


0.120 


20.00 


Appearance 






Sample 1 






Initial 


pass 


pass 


120hrsalt fog** 


pass 


pass 


288 hr salt fog** 


pass 


slightly black at scratches 


Sample 2 






Initial 


pass 


pass 


168hrsalt fog** 


pass 


black with salt deposits 


336 hr salt fog** 


pass 


black and blistered 



'Per Quality Control Test Procedure #95-40-51 04 available upon request from Chomerics, Ino. 
~ "Salt Fog Test ASTM-B-11 7 — — ^ 

Although the two formulations were not tested after the same number of hours exposure to salt fog, the data of 
Table 4 does demonstrate that after about 300 hours salt fog the scratched panels coated with the coating which 
contained zinc chromate retained much better surface conductivity and appearance than those coated with the coating 
of example 2. 

While the present invention has been described with reference to its preferred embodiments, other embodiments, 
variations and modifications can achieve the same result, \feriations, modifications and equivalents of the present 
invention will be obvious to those skilled in the art and it is intended to cover in the appended claims all such modifi- 
cations and equivalents as fall within the true spirit and scope of this invention. 

Claims 

1 . A corrosion inhibiting conductive coating comprising: 

(a) a fluorinated polyurethane resin comprising: 

(i) a first polymer which is an isocyanate or isocyanate terminated prepolymer; and 

(ii) a fluorinated second polymer having an amine functionality, a hydroxyl functionality, both amine and 
hydroxyl functionality, or a mixture thereof; 

(b) a stabilized conductive filler; and 

(c) an azole selected from aromatic triazoles, imidazoles and thiazoles. 

2. A corrosion inhibiting conductive coating comprising: 

(a) from about 10 to 50 weight percent of a fluorinated polyurethane resin comprising: 

(i) a first polymer selected from the group consisting of isocyanates and isocyanate terminated prepoly- 
mers; and 

(ii) a fluorinated second polymer selected from the group consisting of amines, polythiols and polyether 
polyols; 
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(b) from 30 to 80 weight percent of a stabilized conductive filler; and 

(c) from about 0.1 to 3 weight percent of an azole selected from the group consisting of aromatic triazoles, 
imidazoles or thiazoles. 

5 3. A coating according to claim 1 or 2 wherein the polyurethane resin is from 10 to 25 weight percent of the coating. 

4. A coating according to claim 1 , 2 or 3 wherein the first and second polymers are present in a weight ratio of from 
about 1:2 to 1:6. 

10 5. A coating according to any one of the preceding claims wherein the stabilized conductive filler is from about 40 to 
70 weight percent of the coating. 

6. A coating according to any one of the preceding claims wherein the aromatic triazole is from about 0.5 to 1 .75 
weight percent of the coating. 

is 

7. A coating according to any one of the preceding claims wherein the first polymer is an isocyanate. 

8. A coating according to claim 7 wherein the isocyanate is methylene diisocyanate. 

20 9. A coating according to any one of the preceding claims wherein the first polymer is a methylene diisocyanate 
terminated castor oil prepolymer. 

10. A coating according to any one of the preceding claims herein the second polymer is a fluoroolefin vinyl ether 
copolymer. 

25 

11. A coating according to any one of the preceding claims wherein the stabilized conductive filler is selected from the 
group consisting of stabilized copper powder, nickel powder, silver plated metals, nickel-graphite fibers and mix- 
tures thereof. 

30 12. A coating according to claim 11 wherein the stabilized copper powder is produced by a process which comprises 
coating copper powder with silver metal using a silver complex salt solution comprising from 3 to 30 weight percent 
silver nitrate, from 15 to 70 weight percent ammonium bicarbonate, and from 23 to 75 weight percent trisodium 
ethylenediaminetetraacetic acid. 

35 13. A coating according to any one of the preceding claims wherein the stabilized conductive filler is produced by 
coating an unstabilized conductive filler with a fatty acid. 

14. A coating according to any one of the preceding claims wherein the stabilized conductive filler is produced by 
coating an unstabilized conductive filler with a noble metal. 



40 
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15. A coating according to any on of the preceding claims wherein the aromatic triazole is selected from the group 
consisting of tolytriazole and benzotriazole. 

16. A coating according to any one of the preceding claims further comprising a chromate sale. 

17. A coating according to claim 16 wherein the chromate salt is zinc chromate. 

1 8. A corrosion inhibiting conductive coating according to any one of the preceding claims wherein the second polymer 
has a hydroxyl or amine functionality of greater than 1 . 

19. A method of inhibiting corrosion of conductive substrates while maintained EMI/RFI shielding which comprises 
applying to a conductive substrate a corrosion inhibiting coating according to any one of claims 1 to 18. 

20. A method according to claim 1 9 further comprising the step of curing the corrosion inhibiting coating. 

21. A method according to claim 19 or 20 wherein the coating is cured for at least 30 minutes at 121°C (250°F). 

22. A method according to claim 1 9 or 20 wherein the coating is cured for at least 5 days at room temperature. 
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23. A method according to any one of claims 19 to 22 wherein the coating is applied to the conductive substrate by 
spraying. 

24. A corrosion resistant substrate comprising a conductive substrate and, on the surface of said conductive substrate ; 
a corrosion inhibiting coating according to any one of claims 1 to 18 or a coating applied by a method according 
to any one o1 claims 1 9 to 23. 

25. A corrosion resistant substrate according to claim 24 wherein the conductive substrate is aluminium. 

26. A corrosion resistant substrate according to claim 24 wherein the conductive substrate is a metal filled composite. 



PatentansprOche 

1. Korrosionshemmende leitende Beschichtung, die 

(a) ein fluoriertes Polyurethanharz, das 

(i) ein erstes Polymer, das ein Isocyanat oder ein Prapolymer mit Isocyanat-Endgruppen ist; und 

(ii) ein fluoriertes zweites Polymer mit Aminfunktionalitat, Hydroxylfunktionalitat, sowohl Amin- als auch 
Hydroxylfunktionalitat oder eine Mischung dieser Polymere umfaGt; 

(b) einen stabilisierten leitenden Fullstoff; und 

(c) ein Azol ausgewahlt aus aromatischen Triazolen, Imidazolen und Thiazolen umfaGt. 

2. Korrosionshemmende leitende Beschichtung, die 

(a) etwa 10 bis 50 Gew.% eines fluorierten Polyurethanharzes, das 

(i) ein erstes Polymer ausgewahlt aus der Gruppe bestehend aus Isocyanaten und Prapolymeren mit 
Isocyanat-Endgruppen; und 

(ii) ein fluoriertes zweites Polymer ausgewahlt aus der Gruppe bestehend aus Aminen, Potythiolen und 
Polyetherpolyolen 

umfaGt; 

(b) 30 bis 80 Gew.% eines stabilisierten leitenden Fullstoffs; und 

(c) etwa 0,1 bis 3 Gew.% eines Azols ausgewahlt aus der Gruppe bestehend aus aromatischen Triazolen, 
Imidazolen und Thiazolen umfaGt. 

3. Beschichtung nach Anspruch 1 Oder 2, bei der das Polyurethanharz 1 0bis 25 Gew.% der Beschichtung ausmacht. 

4. Beschichtung nach Anspruch 1 , 2 oder 3, bei der das erste und zweite Polymer in einem Gewichtsverhaltnis von 
etwa 1:2 bis 1 :6 vorhanden sind. 

5. Beschichtung nach einem der vorhergehenden Anspruche, bei der der stabilisierte leitende Fullstoff etwa 40 bis 
70 Gew% der Beschichtung ausmacht. 

6. Beschichtung nach einem der vorhergehenden Anspruche, bei der das aromatische Triazol etwa 0,5 bis 1 ,75 Gew. 
% der Beschichtung ausmacht. 

7. Beschichtung nach einem der vorhergehenden Anspruche, bei der das erste Polymer ein Isocyanat ist. 

8. Beschichtung nach Anspruch 7, bei der das Isocyanat Methylendiisocyanat ist. 

9. Beschichtung nach einem der vorhergehenden Anspruche, bei der das erste Polymer ein Prapolymer mit Methy- 
lendiisocyanat-Endgruppen au1 Basis von Rizinusol ist. 

10. Beschichtung nach einem der vorhergehenden Anspruche, bei der das zweite Polymer ein Fluorolefin/vlnylether- 
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Copolymer ist. 

11. Beschichtung nach einem der vorhergehenden AnsprOche, bei der der stabilisierte leitende FQItstoff ausgewahlt 
ist aus der Gruppe bestehend aus stabilisiertem Kupferpulver, Nickelpulver, versilberten Metallen, Nickel-Graphit- 

5 Fasern und Mischungen derselben. 

12. Beschichtung nach Anspruch 11, bei der das stabilisierte Kupferpulver nach einem Verfahren hergestellt ist, bei 
dem Kupferpulver unter Verwendung einer Silberkomplexsalzlosung, die 3 bis 30 Gew.% Silbemitrat, 15 bis 70 
Gew.% Ammoniumbicarbonat und 23 bis 75 Gew.% Trinatriumethylendiamintetraessigsaure umfaBt, mil Sitber- 

10 metall beschichtet wird. 

13. Beschichtung nach einem der vorhergehenden Anspruche, bei der der stabilisierte leitende Fullstoff durch 
Beschichten eines nicht stabilisierten leitenden FQIIstoffs mit einer Fettsaure hergestellt ist. 

is 14. Beschichtung nach einem der vorhergehenden AnsprOche, bei der der stabilisierte leitende Fullstoff durch 
Beschichten eines nicht stabilisierten leitenden FQIIstoffs mit einem Edelmetall hergestellt ist. 

15. Beschichtung nach einem der vorhergehenden AnsprOche, bei der das aromatische Triazoi ausgewahlt ist aus 
der Gruppe bestehend aus Tolyltriazol und Benzotriazol. 

20 

16. Beschichtung nach einem der vorhergehenden Anspruche, die auBerdem ein Chromatsalz umfaBt. 

17. Beschichtung nach Anspruch 16, bei der das Chromatsalz Zinkchromat ist. 

25 1 8. Korrosionshemmende leitende Beschichtung nach einem der vorhergehenden Anspruche, bei der das zweite Poly- 
mer eine Hydroxyl- Oder Aminf unktionalitat groBer als 1 hat. 

19. Verfahren zur Hemmung der Korrosion von leitenden Substraten unter Aufrechterhaltung der EMI/RFI-Abschir- 
mung, bei dem auf ein leitendes Substrat eine korrosionshemmende Beschichtung gemaB einem der Anspruche 

30 1 bis 18 aufgebracht wird. 

20. Verfahren nach Anspruch 19, bei dem auBerdem die korrosionshemmende Beschichtung gehartet wird. 

21 . Verfahren nach Anspruch 1 9 oder 20, bei dem die Beschichtung mindestens 30 Minuten bei 1 21 °C (250°F) gehartet 
35 wird. 

22. Verfahren nach Anspruch 1 9 oder 20, bei dem die Beschichtung mindestens 5 Tage bei Raurntemperatur gehartet 
wird. 

40 23. Verfahren nach einem der AnsprOche 1 9 bis 22, bei dem die Beschichtung durch Spruhen auf das leistende Sub- 
strat aufgebracht wird. 

24. Korrosionsbestandiges Substrat, das ein leitendes Substrat und auf der Oberflache des leitenden Substrats eine 
korrosionshemmende Beschichtung gemaB einem der Anspruche 1 bis 18 oder eirie nach einem Verfahren gemaB 

45 einem der Anspruche 1 9 bis 23 aufgetragene Beschichtung umfaBt. 

25. Korrosionsbestandiges Substrat nach Anspruch 24, bei dem das leitende Substrat Aluminium ist. 

26. Korrosionsbestandiges Substrat nach Anspruch 24, bei dem das leitende Substrat ein metallgefuilter Verbund- 
50 werkstoff ist. 



Revendi cations 

1 . RevStement conducteur inhibant la corrosion comprenant : 
(a) une rdsine polyurethane fluoree comprenant : 
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(i) un premier polymere qui est un isocyanate ou un prepolymere termini par un isocyanate ; et 

(ii) un second polymere fluore ayant une fonctionnalite amine, une fonctionnalite hydroxyle, ou a la fois 
une fonctionnalite amine et hydroxyle, ou leur melange ; 

(b) une charge conductrice stabilisee ; et 

(c) un azole choisi parmi les triazoles aromatiques, les imidazoles et les thiazoles. 

2. Revetement conducteur inhibant la corrosion comprenant : 

(a) d'environ 10 a 50 pour cent en poids d'une resine de polyurethane fiuoree comprenant : 

(i) un premier polymere choisi dans le groupe consistant des isocyanates et des pr6polymeres terminus 
par un isocyanate ; et 

(ii) un second polymere fluore choisi dans le groupe consistant des amines, des polythiois et des polyether 
polyols; 

(b) de 30 a 80 pour cent en poids d'une charge conductrice stabilisee ; et 

(c) d'environ 0,1 a 3 pour cent en poids d'un azole choisi dans le groupe consistant des triazoles aromatique, 
des imidazoles ou des thiazoles. 

3. Revetement selon la revendication 1 ou 2, dans lequel la resine polyurethane est de 10 a 25 pour cent en poids 
du revetement. 

4. Rev6tement selon la revendication 1, 2 ou 3, dans lequel les premier et second polymeres sont presents en un 
rapport en poids d'environ 1:2 a 1:6. 

5. Revetement selon Tune quelconque des revendications pr£c6dentes, dans lequel la charge conductrice stabilised 
est d'environ 40 a 70 pour cent en poids du revetement 

6. Revetement selon Tune quelconque des revendications precedentes, dans lequel le triazole aromatique est d'envi- 
ron 0,5 a 1 75 pour cent en poids du revetement. 

7. Revetement selon Tune quelconque des revendications preceiientes. dans lequel le premier polymere est de I'iso- 
cyanate. 

8. Revetement selon la revendication 7, dans lequel I'isocyanate est le methylene diisocyanate. 

9. Revetement selon Tune quelconque des revendications precedentes, dans lequel ie premier polymere est un pre- 
polymere d'huile de ricin termine par un methylene diisocyanate. 

10. Revetement selon Tune quelconque des revendications precedentes, ou le second polymere est un copolymere 
de fluoroolefine vinyl ether. 

11. Revetement selon Tune quelconque des revendications precedentes, dans lequel la charge conductrice stabilisee 
est choisie dans le groupe consistant d'une poudre de cuivre stabilisee, d'une poudre de nickel, de m6taux plaques 
d'argent, de fibres nickel-graphite et de leurs melanges. 

12. Revetement selon la revendication 11, dans lequel la poudre de cuivre stabilisee est produite par un procede qui 
comprend le revetement d'une poudre de cuivre avec un metal argent en utilisant une solution de sel d'un complexe 
d'argent comprenant de 3 a 30 pour cent en poids de nitrate d'argent, de 1 5 a 70 pour cent en poids de bicarbonate 
d'ammonium, et de 23 a 75 pour cent en poids d'acide trisodium ethylenediaminetetraacetique. 

1 3. Revetement selon Tune quelconque des revendications precedentes , dans lequel la charge conductrice stabilisee 
est produite par revetement d'une charge conductrice non stabilisee avec un acide gras. 

14. Revetement selon I'une quelconque des revendications pr6c6dentes, dans lequel la charge conductrice stabilisee 
est produite par revetement d'une charge conductrice non stabilisee avec un metal noble. 
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15. Revdtement selon I'une quelconque des revendications precddentes, dans lequel le triazole aromatique est choisi 
dans le groupe consistant en tolytriazole et du benzotriazole. 

16. Revdtement selon I'une quelconque des revendications precddentes, comprenant de plus un sel chromate. 

5 

17. Revdtement selon la revendication 16, dans lequel le sel chromate est du chromate de zinc. 

1 8. Revdtement conducteur inhibant la corrosion selon I'une quelconque des revendications precddentes, dans lequel 
le second polymere a une fohctionnalitd hydroxyte ou amine supdrieure a 1. 

10 

19. Methode d'inhibition de la corrosion de substrats conducteurs avec un blindage FMI/RFI maintenu qui comprend 
Papplication a un substrat conducteur d'un revdtement nihibant la corrosion selon I'une quelconque des revendi- 
cations 1 a 18. 

is 20. Methode selon la revendication 1 9, comprenant de plus I'etape de polymdriser le revetement inhibant la corrosion. 

21 . Mdthode selon la revendication 1 9 ou 20,dans laquelle le revdtement est polymdrisd pendant au moins 30 minutes 
a121°C(250°F). 

20 22. Mdthode selon la revendication 1 9 ou 20, dans laquelle le revetement est polymerise pendant au moins 5 jours a 
temperature ambiante. 

23. Methode selon I'une quelconque des revendications 1 7 a 22, dans laquelle le revdtement est applique" au substrat 
conducteur par vaporisation. 

25 

24. Substrat resistant a la corrosion comprenant un substrat conducteur et, sur la surface dudrt substrat conducteur, 
un revdtement inhibant la corrosion selon Tune quelconque des revendications 1 a 18, ou un revetement applique* 
par une methode selon I'une quelconque des revendications 1 9 a 23. 

30 25. Substrat resistant a la corrosion selon la revendication 24, dans lequel le substrat conducteur est de I'aluminium. 

26. Substrat resistant a la corrosion selon la revendication 24, dans lequel le substrat conducteur est un composite 
chargd de mdtaux. 
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